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MI predictsd the extent of LV dilatation at 16 weeks (p = 0,003). Vie conclude 
that the rate of left venthcular dilatation following MI in rats is I,~ropartional to
initial LV funcUon, whiCh romaine relatively constant as the ventricle nlarges. 
~ Increased Venff icular in Ischaeroi¢ Sialylation 
Heart Disease 
Jonathan H. GoTdman, ktartin Daniel ~, Juan Carlos Kaski, John S. Axford 1 
Robert Crook, William J. McKenna. ; Cardiolog/cal Sdencas and 
Immunology, St. George's Hospital Medical School, UK 
Elevated serum alalic acid is associated with increased cardiovascular mor- 
tality but static acid levels have not been studied In cardiac tissue. 
Myocardial samples were obtained from ventricular explants at time of 
transplantation from 23 patients (age 54.4- 12 yrs) with ischemic heart 
disease (IHD) and 16 with idiopathic dilated cardtomyopathy (DOM) (WHO 
criteria). The normal control group comprised post-mortem samples obtained 
from 14 patients who died of non-cardiovascular causes (age 70:1:5 yrs). 
Vantricular alalylation was quanMated using the static acid specific lectins 
Maackia amurensis (MAL it) and Sambucus nigra aggtutinin (SNA) which 
identify ¢~-2,3 and =-2,6 sialylation respectively, using a chemiluminescence 
assay. 
Ventricular sialylation recogaised by both the MAL It and SNA (expressed 
as mean =1: SEM percentage o! binding of lestin to control tissue) was 
increased in IHD patients compared to DCM and normals. No significant 
difference in ventricular sialylatinn was observed between the DGM and 
norrnals. 
IHD DCM normal 
MALl! 55:1:7 26±7 (p<0.01) 32:,-¢3 (p=0.04) 
SNA 69±7 42-~-6 (p<0.0t) 38±9 (p<0.01) 
For all groups, quantitation of MAL II and SNA showed significant correla- 
tion (r = 0.8, p = 0.0001). 
Myocardial levels of static acid are increased in patients with ischemio 
heart disease compared to DCM patients or normals. Our results suggest a 
relationship between tissue sialylation and coronary athero-scieresis which 
requires further investigation. 
GIycolysis is Required for Normal Sodium 
Homeostasis in Perfused Rat Hearts 
Jos6 M. Dizen, Daniel Surkhofl, Joseph S. Tauskela, Richard A. Stannett, 
Jes~ Kalz. Columbia University, New York, NY 
Regulation of the KATP channel has been shown to be dependent on gly- 
colytic ATR Whether glycolysis (G) is essential for intranellular sodium (Na~) 
homeostas~ as well is unclear, particularly in the intact heart. To determine 
the relative importance of ATP derived from G or from oxidative phoepho- 
njlation (Ox Phos) in regulating Na~, we examined Naa content in isolated 
perfused rat hearts under four different states of metabolic inhibition: 1) N2 
hypoxia with 15 roM glucose, 2) substmte free hypoxia, 3) normoxia with 5 
mM acetate and iodoacetate (IAA, 100 pm), and 4) normoxia, acetate, IAA, 
and low periusate Ca 2+ (~0.25 raM) in order to examine the role of Na +-Ca + 
exchange, Shift reagent aided [Tm(DOTP) 5-] triple-quantum filtered 23Na 
NMR spectroscopy was used to monitor relative changes in Na~. Results 
(mean values, n = 3): 
G~up Glycolysis Ox Phos ,, Nai%basellne 
1 YES NO 115 
2 NO NO 245 
3(n! Ca 2+ ) NO YES 220 
4(low Ca 2+) NO YES 231 
Thus, inhibition of G as opposed to Ox Phos correlates with an increase 
in Na~. Diastolic Ca ~+ as measured by macroin|ected aequonn increased 
substantially in the presence of IAA and normal perfusste Ca 2+. However, 
group 4 results uggest hat Na +-ca 2+ exchange is not a primary mechanism 
o! the rise in Naj, These results suggest hat glycolyals is essential for normal 
Na~ homeostasis in the perfused rat heart. 
~ Glycolytlc Requirement for [ADP]: Effects on the 
Efficiency of  Cardiac Energy Metabolism 
Pierre Dos Santos, Jeanne S. Ingwall, william E. ,lacobus. Harvard Medical 
School, Boston, MA; Medical College of Ohio, Toledo, OH 
Previous studies on papillary muscle or isolated perfused heart have shown 
that switching from 0fucose to pyruvale Containing medium results in a posi- 
tive inotruplc effect associated with an increase in phosphorylation potential. 
This study was designed to explore, by 31 p NMR spectroscopy in Langan- 
dorif perfused rat hearts, why removal of glyColytic restrictions can enhance 
cardiac energy metabolism. When heats were switched from glucose to pyru- 
vato conta/ning buffers, there was a sigaitlcartt ~ increase In rate pressure 
product (RPP) with a decrease in [AOP] from 44 .,M from 13 pM. Transitions 
from glucose to lactate containing buffers resulted in the same metabolic ef- 
fect without significant increase in RPP. Transitions from glucose to glucose 
and dichloroacetata (DCA) resulted in an increase of glycolytic flux associ- 
atsd with a 2-fold increase in [ADP] with no concomitant change in RPR The 
free energy derived from ATP hydmlysis (AG~)  was -58.1 kJ/mol, -60.9 
kJ/mol, -65.8 kJImoi, and -69.4 kJfmol under glucose + DOA, glucose 
alone, lactate, and pyruvate containing buffer espectively. These values re- 
sultud in a decrease of metabolic efficiency from about 95% under pymvate 
or lactate perfualon to about 85% under glucose or glucose + DCA parfuslon. 
Overall these results ciesdy document a glyoolytio requirement for [ADP] 
which results in a lower absolute value of AG^~ and a 10°/o lower metabolic 
efficiency when hearts are metabolizing lucose. Therapeutic interventions 
designed to maximize glucose utilization thus increasing the PIe ratio must 
be approach with considerable degree of caution. 
~ Translational and Rotational Mot ion o f  the Right 
Venfficie 
Eike Nagel, Mafthtas Stuber, Otto M. Hess, Peter Boesigar. Card/elegy, 
University Hospital and ETH, Zurich, Sea'lzertand 
Myocardial agging - -  a new noninvasive technique based on magnetic 
resonance-- was used for the assessment of right ventdcular (RV) rotational 
and translational me,'on. 
Methods: In 12 volunteers the dght ventricle was labelled with a rectangular 
grid (spacing 8 mm) in 3 short axis planes (base ['o], equator (el, apex [a|) 
using a Philips ACS ti (1.5 T) system. Rotation, translation and shortening 
were determined with high temporal (35 ms; 16 images per cardiac cycle) 
and spatial resolution (1.4 x 1.4 mm). 
Results: The RV free wail performs a counterclockwise rotation at the apex 
but no notation at the equator or base. The center of gravity moves inferior at 
the apex and antedor at the base with a transitional zone at the equator: 
;'=t 
i l l '  . ~ .10~ [~ - = I1  o.oo7 
- 1 2 ~  m'2Cl a e b a e b 
conclusions: Myocardial tagging allows an accurate determination of RV 
motion. The fight ventricle performs a counterclockwise rotation at the apex 
with a base-apical shear. This complex motion pattern is largely influenced 
by a tethering effect of the left ventricle. 
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~ O a , y  Activity Predicts Prognosis in I~tlents With 
Chronic Heart Failure 
John T. Walsh, Andrew Chadesworth, Richard Andrews, Maxina Hawkins, 
Alan J. Cowley. Cardiovascular Medicine, University Hospital, Nottingham, 
NG72UH, UK 
There are many ways of assessing exemisa intolerance in chronic heart fail- 
ure but how they relate to prognosis Is unknown. The Use of maximal exercise 
testing has excluded large numbers of patients from previous mortality trials. 
Patient activity outside of the exercise laboratory may also be impaffant. In 
94 patients (mean age 64 years, 79 male) with moderate chronic heart failure 
we assessed treadmill exercise capacity using a modified Bruce and fixed 
workload protocol, corridor walk times and daily activity measured as foot- 
fall by pedometers. These were related to central haemodynamlca regional 
blood flow, simple laboratop/vadablee and prognosis. Patient follow up was 
6-72 months over which period 44 patients (47%) died. Univariato analysis 
showed reduced dally activity (p < 0.001) and limb blood flow (p < 0.01) 
were predictive of death. Peak VO2 (p < 0.01). resting cardiac output (p < 
0.001) and mean arterial pressure (p < 0,001) were also related to a worse 
prognosis. Reduced survival did not relate to treadmill or corridor walk times. 
Of the non laboretoW variables diuretic dose (p < 0.001), NYHA class (p 
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< 0,001), cardiothomct¢ ratio (CTR, p < 0.01) and vantricaiar arrhythmias 
(p < 0.05) were also predictive of death. Plasma urea and creatinine (p < 
0.05), serum sodium (p < 0.001) and abnormal liver function tests (bilirubin, 
p < 0.01) were found to be biochemical predictore Gf outcome. Multivariate 
analysis of the different varlabiss showed castommy activity scores (p < 
0,001), reduced artsdai pressure (p < 0.01), serum sodium (p < 0.001) and 
diuretic dose (p < 0.01) were the most powerful predi~ors of outcome. These 
results show that measures of daily activity are powerful predictors of death 
in patients with chronic heart failure. This could prove useful in predicting 
prognosis in patients considered unsuitable for stamlard exercise studies. 
~ Differences Cardiologists and Primary Bntween 
Cam Physlclans In Outpatisnt Management of 
Heart Failure 
Gerard W. Graham, Zhaoxing Pan, Edward P. Hawanek. Denver Hearth and 
Hospitats, Denver, CO 
We sought o identify differences in diagnostic methods, treatment, and costs 
in the outpatient management of patients with heart failure (HF). Included 
were all patients with HF cared for in an integrated system of neighborhood 
clinics affiliated with a public hospital (n = 101 ) dudng a one year period. Rfty- 
three of the paUents were cared for by pdmary care physicians alone (group 
A), 25 by cardiologists alone (group B), and 23 were managed jointly (group 
(3). Although there was no statistically significant difference in frequency of 
use of ACE Inhibttors, group B were on significantly higher doses: 
A B C p 
Dose 49% 78"/= 4P/o 0.003(AvsB) 
0.048(BvsC) 
Dose = % maximum dose 
Furthermore, them were significant differences for hospital days and num- 
ber of imaging tests ordered: 
A B C p 
HOSp D 5.6 4.4 8.1 < 0.001 
Tests 3.9 2.7 4.1 < 0.001 
Hosp D - hOSpital days par patient par year; Tests = number of imaging tests par patient 
par year. 
These data suggest that differences in treatment by subspecialists may 
result in lower medical costs in ambulatory HF patients. 
~ Differences In Practice Patterns in of Managing 
Heart Failure Between Cardiologists, Family 
Practitioners, and Internists 
Mmtin E. Edep, Nihir B. Shah, lla Teteo, Barry M. Masste. VAMCand 
University of California, San Francisco, CA 
Previous studies have domon~ted important differences between spa- 
ciaiiets and genaraiists in the treatment of cardiovascular diseases, but data 
concerning current marmgement practices for heart failure (HF) am not avail- 
able. To assess practice patterns and their miationship to recently released 
AHCPR guidelines, surveys were mailed to randomly selected groups (750 
each) of family/general practitioners (FP), internists (IM) and cardioiogists 
(CD), with an overall responsa rate of 56%. Data were analyzed using mul- 
tivariate models, which identified specialty as the pdmary determinant of all 
practice difiemncas. CO used echo as the pdmary diagnostic test more than 
IM and FP (48% vs 22% and 15=/,,, respectively, p < 0.001) and chest X 
rays less (47% vs 68% and 73%, p < 0.001). CD measured LV function 
In 92% of patients, vs 69% JIM) and 61% [FP], both p < 0,001. In treating 
mild-moderate HF, CD were less likely to use diuretics alone as initial therapy 
(9% vs 17% [IM] and 2L~o [FP], p < 0.001), but of note is that all 3 groups 
used combination therapy as their initial approach in > 60%. CD used ACEI 
in significantly morn of these patients (80% vs 71% JIM) and 59% [FP], both p 
< 0,001), and were also more likely to use digoxio, nitrates, and/~-biockers. 
Similar trends were present for treatment of savem HF, with CO using ACEI 
in 89% of patients vs 84% [IM] and 79% [FP], also p < 0.001. In using ACEI, 
75% of FP and 55% of iM step at the lowest dose producing a response, 
whereas 78% of CD titrate to a target daily dose of enaiapfil >_. 10 mg or the 
equivalent; CD are also more likely to use ACEI in the presence of baseline 
renal dysfunction. 
These results Indicate that them are significant differences between sl0e- 
clalists and generaiists in their approaches to diagnosing and treating HF, 
and that cardiologists conform more closely to practico guidelines. 
~ P e a k  VO= Is Superior to 6 Minute Walk for the 
Prediction of Survival in Patients With Heart 
Failure 
Kelth D. Aarenson, Rochelle L Goldsmith, Tze-Miog Chen, James 
F. Whelen, Milton Packer, Donna M. Mancini. Columbia.Presbyterian 
Medical Center, New York, IVY 
Measurement of peak VO2 has become an accepted method to select ambu- 
latory patients for cardiac transplantatino (TXP). However, this test requires 
sophisticc, ted, expensive quipment and is not widely available. The 6 minute 
walk test is an inexpensive and easily performed test, and has been shown 
to predict survival in patients with mill to moderate heart failure. However, its 
ability to predict survival in ~ with morn advanced isease is unknown. 
Accordingly, we measured 6minute walk and peak VO2 on 126 pts (106 men, 
20 women; 71 nonischemic, 55 ischemi¢; age 53 4- 10 ym) wi~ advanced 
CHF (LVEF 22 ± 9%; CI 2.0 ~ 0.6 Umin; PCW 20 ± 9 mmHg) referred for 
TXP. Survival (freedom from death or UNOS status 1 TXP) was 69 -*- 5% 
and 50 ± 7% at 1 and 2 yrs (median sundva1623 days). 6 minute walk was 
compared to peak V02 using chi-square analysis and Pearson's con-elation 
coetficlerlL The predictive value of each measure was asses~ by Com- 
paring Kaplan-Meier sorvivai curves (log rank test p.R]) and univmiabin Cox 
models. 
V02 ranged horn 8.3--27.7 (16.2 + 3.9) mi/kg/min and 6 minute walk 
ranged from 201-664 (435 ± 79) meters. 6 minute walk strata (< 350 m, 
350-450 m and > 45O m) were s'~]nlrcan~ assedated with peak vc~ strata 
(< 14 and > 14 m~g/min)(x 2 = 29.5, p < 0.001), with a moderate corre~tfon 
over the entire range of values (r = 0.59, p < 0.001). However, peak VO2 was 
predictive of suwival (p = 0,01 [Cox) and p = 0.004 [LR]) whereas 6 minute 
walk was not Co = 0.20 [Cox] and p = 0.44 [LR]). 
In conclusion, 6 minute walk does not accurately predict mortality in ad- 
vancod heart failure and should not replace peak VO2 for the selection of 
suitable candclates for cardiac transplantation. 
~ Acute Revemibility of Pulmonary Hypertension 
Predicts Neither Long Term Hemodynamic 
Response nor Outcome in Patients Awaiting 
Head Transplantation 
1". Bany Levine, Arlene B. Levine, A. David Gollberg, Michael C. Tobes, 
Narins, Sidney Goldstaln, Michasi Lesch. Henry Ford/-/ca~, 
Detroit MI 
We have previously shown that Iongterm revers~lity of pulmonary hyper- 
tension (PHT) may correlate with a favorable prognosis in endstage heart 
failure (ESHF) patients (pts) waiting heart transplantation (Tp). To determine 
if initial acute hemod~ response to iv n i t ro~ (NPR) similarly 
predicted Iongteml results to medcal therapy, we ana~zed the initial, the 
initial NPR-tm~ed, and ~ right heart cath (RHC) data of ~=da] 3-menthly 
pre-Tp RHC in 17 consecutive 10ts on the Tp wait list, followed for 13 -t- 9 
months, whose initial systolic putmenary artery pressure (SPA) was > 60 
mmHg or pulmonary vascotar esistance (PVR) > 3 WU. All 17 pts achieved 
a pulmonary vassdilatory response to NPR (Initial = > NPR: SPA 67 ± 13 = 
> 53 ± 15 mmHg, PCWP 26 +8= > t8 + 9 mmHg, PVR 4.8 ± 1.9= > 2.7 
± 0,8 WU, p < 0,005). 10/17 pts required Tp, 7/17 pts were removed from 
the Tp wait list due to clinical impmvemenL 
Transplanted (n = 10) Delisted (n = 7) 
In'~al NPR Final pI~NP In~al NPR Rnal pNsN 
SPA 694.13 58::E14 60:1=17 0.001 644-14 474.15 334-5 0.005 
274.8 214.9 244.0 0.03 25:E9 164-7 114-4 0.003 
PI/R 534-2 274-0.5 3-¢-1.4 0-0(]3 44-1.3 2.7-1-1 2.24-0.9 0.01 
S.D. 
Init~ end NPR h e ; ~  of both groups were co~e Co = NS). 
Whereas Tp pts fa,.~d to sustain the init~ NPR response in follow up (Tp 
IvsF p = NS), delisted pts continued to improve their acute hemodynamic 
response on medical therapy in follow up (Delist ivsF p = 0.002). 
Thus for ESHF 10ts on a TP wait list the acute pulmonary vased~tory 
response to NPR does not predct the Iongtsrm hemodynamic response. 
Unh'ke Iongteml revers~ility of PHT.the acute NPR vasodilator response was 
not predlcSve of subsequent continued need for Tp vs clinical irnpmvement 
and delistieg. 
~ Muscis Pump Dependent SeH-Pednsion 
Mechanism in Exercising Legs in Normal 
Subjects and Chronic Heart Failure 
Hiroshi Yokoysma, Hidoyukl ~to,  YuIdhim Koretsune, Hitoshi Ozaki, 
Masatsugu Hod. Osaka University, Osaka, Japan 
Venous pressure in the leg markedly falls dudng exercise (EX) via a muscle 
